BL Lacertae (BL Lac) objects are active galactic nuclei (AGN) which display rapid optical variability, high and variable optical polarization and weak or non-existent emission lines. These properties indicate that a large part of the optical continuum emission is non-thermal and it is widely believed that it is relativistically beamed emission originating from nuclear jets . All BL Lac objects are radio-loud ). Samples of BL Lacs are obtained from either radio or X-ray surveys but, in both cases, optical follow-up observations to measure polarization, variability, strength of emission lines, etc., are required to separate out the BL Lac objects from the vast majority of other AGN in the surveys. The criteria used to define BL Lac objects have been mostly determined by practical observing considerations rather than real physical distinctions between different types of objects. For example, for an object to be classified as a BL Lac, it is common to require the percentage polarization of the optical continuum emission to be larger than 2 or 3 per cent in order to distinguish intrinsic synchrotron polarization from the low, but ubiquitous, polarization imprinted by interstellar dust grains in our own Galaxy ). An alternative criterion is that there should be enough extra continuum present in addition to the starlight of the host galaxy to reduce the observed 'contrast' either side of the 4000-A break to ~ 0.25 . Both of these definitions suffer from the problem that the strength of the non-thermal continuum is being measured relative to that of the host galaxy starlight, something which may have little relation to the properties of the active nucleus. Similarly, the common requirement that the equivalent width (EW) of the strongest emission line be less than 5 A ) is a very indirect indicator of the presence of non-thermal core emissionone that is both redshift-and luminosity-dependent.
In the face of these difficulties there are two approaches BL Lacertae (BL Lac) objects are active galactic nuclei (AGN) which display rapid optical variability, high and variable optical polarization and weak or non-existent emission lines. These properties indicate that a large part of the optical continuum emission is non-thermal and it is widely believed that it is relativistically beamed emission originating from nuclear jets . All BL Lac objects are radio-loud ). Samples of BL Lacs are obtained from either radio or X-ray surveys but, in both cases, optical follow-up observations to measure polarization, variability, strength of emission lines, etc., are required to separate out the BL Lac objects from the vast majority of other AGN in the surveys. The criteria used to define BL Lac objects have been mostly determined by practical observing considerations rather than real physical distinctions between different types of objects. For example, for an object to be classified as a BL Lac, it is common to require the percentage polarization of the optical continuum emission to be larger than 2 or 3 per cent in order to distinguish intrinsic synchrotron polarization from the low, but ubiquitous, polarization imprinted by interstellar dust grains in our own Galaxy ). An alternative criterion is that there should be enough extra continuum present in addition to the starlight of the host galaxy to reduce the observed 'contrast' either side of the 4000-A break to ~ 0.25 . Both of these definitions suffer from the problem that the strength of the non-thermal continuum is being measured relative to that of the host galaxy starlight, something which may have little relation to the properties of the active nucleus. Similarly, the common requirement that the equivalent width (EW) of the strongest emission line be less than that one can take to define BL Lac samples. The first is to quantify the effect of the arbitrary selection criteria so that, when comparisons between the statistical properties of different samples are made, it is clear what arises from intrinsic differences and what is simply produced by the effects of different selection criteria. We have done this in a series of papers (Browne & Marcha 1993; Marcha & Browne 1995 . The other approach, which we adopt here, is to take a complete sample of AGN which contains a mixture of BL Lacs and other objects and make detailed measurements of their properties. By not imposing strict selection criteria for the classification of a source as a BL Lac, we hope to investigate any 'natural' breaks in the distribution of observational parameters in the entire sample. The main goal is to see if there are limits to the visibility of the BL Lac phenomenon, or if extremely low-luminosity non-thermal cores can be detected. Another interest we have is to find radio-selected BL Laes (RBLs) with radio luminosities more directly comparable to those of BL Laes found in X-ray surveys (XBLs), in particular those of the Einstein Extended Medium Sensitivity Survey 'complete' sample (EMSS-C) . We have selected a sample of relatively weak flat radio spectrum sources at low redshift so that we can compare radio-and X-ray-selected BL Lacs at similar radio luminosities. The paper is organized as follows. In Sections 2 and 3 we introduce the 200-mJy sample and describe the optical observations, both spectroscopy and polarimetry. The results of the observations are given in Section 4 and in Section 5 we discuss those results. Finally in Section 6 we summarize and present the conclusions.
THE SAMPLE
The sample we have chosen to study has been selected from the catalogue of '" 1500 flat radio spectrum core-dominated sources A. Patnaik, private communication) . The radio observations for this survey were carried out at 8.4 GHz at the Very Large Array (VLA) in its Aconfiguration and the resulting maps have a resolution of 200 mas . The sources were initially selected from the Green Bank surveys at 1.5 and 5 GHz by and . The following selection criteria were adopted: (ii) Ss GHz ~ 200 mJy; (iii) z ~ 0.2 if the object had a known redshift; (iv) IXr ~ 0.5 (typically in the range 1 to 5 GHz, and
Sv'" v-·);
(v) the optical identification made from the Palomar Observatory Sky Survey (POSS) satisfied the following:
( a) V ~ 17 if the identification was either a galaxy ( G), or a red stellar object (RSO), i.e., an object that appeared brighter on the red POSS plate; (b) V ~ 16.5 if the object was either a blue stellar object (BSO), i.e., an object that appeared stellar and brighter on the blue POSS plate, or a neutral stellar object (NSO), an object that appeared equally bright on both POSS plates.
The above selection criteria were adopted for the following reasons. A limit on the galactic latitude (Ib I) of the objects was imposed in order to avoid problems with galactic extinction. The flux density limit of the Patnaik catalogue is 200 mJy. This limit is five times lower than that of the 1-Jy sample of RBLs which, together with the low-redshift restriction, should ensure the selection of less luminous objects than in the 1-Jy sample, or even in the incomplete S5 sample ). The third criterion rejects distant objects, again because we want to concentrate on low-luminosity targets. The fourth selects the sources with flat radio spectra. Finally, the fifth criterion selects only bright objects. We aimed to make the survey complete out to a redshift of 0.1 and, since the Hubble diagram for radio galaxies shows that only a very small percentage of objects (~5 per cent) fainter than V = 17 have redshifts in excess of 0.1, this limiting magnitude for galaxies ensures completeness. The reason for giving a slightly brighter limit to objects that appear stellar on the POSS plates is that their stellar appearance arises from an additional nuclear component which also contributes to the optical flux. This means that for a given optical magnitude they will be at a higher redshift than 'fuzzy' objects the emissions of which are dominated by starlight. Table 1 lists 57 objects with their B1950 names, their radio positions (J2000) and the optical identification classified according to the appearance on the POSS plates. However, objects previously known to be BL Lacs are listed as such regardless of their appearance. Note that among the 57 objects there are two objects marked with an asterisk, 0149 + 710 and 0210 + 515, that do not satisfy the galactic latitude selection criterion but were nevertheless observed in the course of this project and were found to be interesting objects.
OBSERVATIONS AND ANALYSIS

Optical spectroscopy
Optical spectroscopy of the 200-mJy sample was obtained at the Multiple Mirror Telescope on Mt Hopkins, on the nights of 1992 May 8-9 and November 2-3. Observations were made with the Red Channel spectrograph, using a 1200 x 800 Loral CCD detector . The CCD has a quantum efficiency of 80 per cent over the wavelength range covered, and a read noise of 6 e -, which means that all of the spectroscopy is sky-noise limited. A 150 line mm-1 grating was used with a UV-36 order blocking filter to give full coverage from [0 II] ),,3727 A to [S II] )")"6716, 6731 A for the redshifts typical of the 200-mJy sources. Observations through a 1.5-aresec slit gave a resolution of 20 A at the blaze wavelength of 4800 A.
Exposures were between 600 and 1200 s for all sources.
The two-dimensional data were reduced according to standard procedures using subroutines in the lRAF package. Wavelength calibration was carried out using heliumneon-argon lamps taken before each exposure; the rms error in the wavelength solution was less than 0.2 resolution elements in all cases (corresponding to 240 km 8-1 ). Flatfields were applied using an internal quartz lamp after every exposure, in order to minimize the effects of fringing in the that one can take to define BL Lac samples. The first is to quantify the effect of the arbitrary selection criteria so that, when comparisons between the statistical properties of different samples are made, it is clear what arises from intrinsic differences and what is simply produced by the effects of different selection criteria. We have done this in a series of papers (Browne & Marcha 1993; Marcha & Browne 1995 . The other approach, which we adopt here, is to take a complete sample of AGN which contains a mixture of BL Lacs and other objects and make detailed measurements of their properties. By not imposing strict selection criteria for the classification of a source as a BL Lac, we hope to investigate any 'natural' breaks in the distribution of observational parameters in the entire sample. The main goal is to see if there are limits to the visibility of the BL Lac phenomenon, or if extremely low-luminosity non-thermal cores can be detected.
Another interest we have is to find radio-selected BL Laes (RBLs) with radio luminosities more directly comparable to those of BL Laes found in X-ray surveys (XBLs), in particular those of the Einstein Extended Medium Sensitivity Survey 'complete' sample (EMSS-C) . We have selected a sample of relatively weak flat radio spectrum sources at low redshift so that we can compare radio-and X-ray-selected BL Lacs at similar radio luminosities. The paper is organized as follows. In Sections 2 and 3 we introduce the 200-mJy sample and describe the optical observations, both spectroscopy and polarimetry. The results of the observations are given in Section 4 and in Section 5 we discuss those results. Finally in Section 6 we summarize and present the conclusions.
THE SAMPLE
OBSERVATIONS AND ANALYSIS
Optical spectroscopy
The two-dimensional data were reduced according to standard procedures using subroutines in the lRAF package. Wavelength calibration was carried out using heliumneon-argon lamps taken before each exposure; the rms error in the wavelength solution was less than 0.2 resolution elements in all cases (corresponding to 240 km 8-1 ). Flatfields were applied using an internal quartz lamp after every exposure, in order to minimize the effects of fringing in the 00.83885 red part of the spectrum. The spectrograph slit was aligned to the parallactic angle before each exposure to minimize blue light losses. Spectrophotometric standards were observed on each of the four nights. Following bias subtraction, flat-fielding and wavelength calibration, the spectra were extracted using an algorithm that optimizes the signalto-noise (SIN) ratio in the extended image. Sky subtraction was carried out using a low-order model to the variation in sky level along the slit. Following the derivation of a sensi- 00.83885 red part of the spectrum. The spectrograph slit was aligned to the parallactic angle before each exposure to minimize blue light losses. Spectrophotometric standards were observed on each of the four nights. Following bias subtraction, flat-fielding and wavelength calibration, the spectra were extracted using an algorithm that optimizes the signalto-noise (SIN) ratio in the extended image. Sky subtraction was carried out using a low-order model to the variation in sky level along the slit. Following the derivation of a sensi- tivity function from standard observations, the spectra were flux calibrated. The spectra are shown in Fig. 1 .
Optical polarimetry
Broad-band, optical linear polarimetry of the 200-mJy sample was acquired using the 90-inch and 61-inch telescopes of Steward Observatory between 1992 April and 1993 April. The optical polarimetry is listed in Tables 2 and 3. 1.25E-15.:::-,----r----r----,r----,----:I Figure 1 . Spectra of the sources in the 200-mJy sample. The spectra are flux calibrated with flux units in erg S-I cm-2 A -I.
1.25E-15.:::-,----r----r----,r----,----:I Figure 1 . Spectra of the sources in the 200-mJy sample. The spectra are flux calibrated with flux units in erg S-I cm-2 A -I. Most of these observations were made with the 'Two-Holer' polarimeter/photometer and were unfiltered (these 'white light' observations are denoted by 'W' in the filter column of Table 2 ). Two-Holer is a dual-beam> polarimeter in which light entering an entrance aperture passes through a rapidly rotating, semi-achromatic A/2 waveplate. The waveplate is rotated at 20.8 Hz and therefore modulates any incident linear polarization by 83.2 Hz. The beam is split by a Wollaston prism with each of the two orthogonally polarized beams then being detected by one of two RCA C31034 photomultiplier tubes (PMTs) .. Rapid modulation of the polarized light and the simultaneous sampling of both senses of polarization largely eliminates systematic effects, such as seeing variations and guiding errors, from affecting the polarimetry. In addition, the instrumental polarization has been measured to be < 0.1 per cent at both telescopes.
The PMTs have good quantum efficiencies (between 10 and 25 per cent in the optical spectral region) and, when cooled by dry ice, have low dark current (1-3 count S-I). Linear polarization is detected by the PMTs as a sinusoidal modulation of the count rate, with the amplitude of the modulation proportional to the degree of polarization (P) and the phase related to the polarization position angle (e). Observations of linear polarization standards (e.g. are used to transform the instrumental polarization position angle (PA) to a PA on the sky in the equatorial system.
In Table 2 we list the telescope and aperture used along with the data and time (UT), filter, normalized linear Stokes parameters (Q/I and UIl), 1u uncertainty in the Stokes values, P, uncertainty in P, e and the uncertainty in e. Since P does not have a Gaussian error distribution (Le., for low polarimetric SIN ratio, P tends to be overestimated), these values have been corrected for statistical bias using If Pob./up < 1.5, the polarization PA is not well determined and no value is given for e. For PObs/UP> 1.5 we estimate Uo in the same manner as outlined by . Detailed descriptions of the data-taking and r..;duction procedures used with Two-Holer can be found in and .
Starlight from the host galaxy of a radio source can greatly reduce the measured polarization of any optical counterpart to the radio nucleus if enough of this essentially unpolarized continuum is included in the observation aperture. Apertures employed for the optical polarimetry are listed by number (along with the telescope) in Tables 2 and  3 . The aperture sizes are listed in Table 4 . Note that '90-3' entered in Table 2 signifies observations made at the 90-inch telescope with the Steward Observatory 'Octopol' polarimeter (see . Both polarimeters are sensitive to light in the AA3200-8600 A range and the effective wavelength for unfiltered observations is ~ 5800 A for an object with an optical spectral index of oc ~ 1 (S. oc v -.). A few filtered measurements were made and both polarimeters have filter sets consisting of Johnson UBVand KronCousins RI glass filters. Also in Table 3 is the polarimetry of stars in the fields of several objects in the 200-mJy sample. These stars were observed to determine if interstellar polarization is important in these lines of sight through the © Royal Astronomical Society e Provided by the NASA Astrophysics Data System 
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Most of these observations were made with the 'Two-Holer' polarimeter/photometer and were unfiltered (these 'white light' observations are denoted by 'W' in the filter column of Table 2 ). Two-Holer is a dual-beam> polarimeter in which light entering an entrance aperture passes through a rapidly rotating, semi-achromatic A/2 waveplate. The waveplate is rotated at 20.8 Hz and therefore modulates any incident linear polarization by 83.2 Hz. The beam is split by a Wollaston prism with each of the two orthogonally polarized beams then being detected by one of two RCA C31034 photomultiplier tubes (PMTs) .. Rapid modulation of the polarized light and the simultaneous sampling of both senses of polarization largely eliminates systematic effects, such as seeing variations and guiding errors, from affecting the polarimetry. In addition, the instrumental polarization has been measured to be < 0.1 per cent at both telescopes.
Starlight from the host galaxy of a radio source can greatly reduce the measured polarization of any optical counterpart to the radio nucleus if enough of this essentially unpolarized continuum is included in the observation aperture. Apertures employed for the optical polarimetry are listed by number (along with the telescope) in Tables 2 and  3 . The aperture sizes are listed in Table 4 . Note that '90-3' entered in Table 2 signifies observations made at the 90-inch telescope with the Steward Observatory 'Octopol' polarimeter (see . Both polarimeters are sensitive to light in the AA3200-8600 A range and the effective wavelength for unfiltered observations is ~ 5800 A for an object with an optical spectral index of oc ~ 1 (S. oc v -.). A few filtered measurements were made and both polarimeters have filter sets consisting of Johnson UBVand KronCousins RI glass filters. Also in Table 3 is the polarimetry of stars in the fields of several objects in the 200-mJy sample. These stars were observed to determine if interstellar polarization is important in these lines of sight through the Table 2 . Summary of the polarization measurements of the 200-mly sample: (i) name of the object in B1950 coordinates; (ii) the telescope used and the corresponding aperture code (see Table 4 ); (iii) the Universal Time (UT); (iv) the filter used; (v) and (vi) the ratio of Stokes parameters QII and U/I, respectively; (vii) the standard deviation in QII (assumed (JUII); (viii) and (ix), respectively, the percentage polarization and its standard deviation. The percentage polarization preceded by < represents 2(J upper limits. galaxy. The stars were picked at random and therefore their polarization must be viewed as a lower limit to the interstellar polarization in the direction of the AGN. In Fig. 2 we plot the distribution of the reference star polarization.
RESULTS
Information of the sources is collected in Table 5 which lists: (i) the name of the object (B1950); (ii) the redshift' which is the straight average value obtained from the identified Table 2 . Summary of the polarization measurements of the 200-mly sample: (i) name of the object in B1950 coordinates; (ii) the telescope used and the corresponding aperture code (see Table 4 galaxy. The stars were picked at random and therefore their polarization must be viewed as a lower limit to the interstellar polarization in the direction of the AGN. In Fig. 2 we plot the distribution of the reference star polarization.
Information of the sources is collected in Table 5 which lists: (i) the name of the object (B1950); (ii) the redshift' which is the straight average value obtained from the identified features seen in our spectra and, in the case where no observations were made, the redshift obtained from published sources is quoted in parentheses; (iii) the standard deviation in the redshift measurement; (iv) optical polarization percentages (in the case where < appears it means that only a 20" upper limit was established for the measurement; refer to the polarizations given in Table 2 ); (v) the estimate of the 4000-A break contrast defined as r-r r
where f+ and f-are respectively the flux redward and blueward of the break; (vi) the estimate of the EW for the strongest emission line in the spectrum (in the case of the seven featureless BL Lacs an upper limit of 2 A was estimated); (vii) the percentage polarization at 8. Patnaik, private communication); (viii) the 'eye' magnitude estimates on the red POSS plate (we intend to get magnitude measurements for this sample); (ix) whether the object is a known BL Lac (BL) , or a source with a Seyfert-type spectrum (BLRG for broad lines and NLRG for narrow lines); and finally in (x) the reference to a note on the source. All the quantities shown in parentheses are the ones taken from the literature.
DISCUSSION
Our goal is to investigate possible limits on the BL Lac phenomenon. With this in mind, we investigate the distribution of observed properties of the 200-mJy sample and look for any breaks that may occur. We discuss the distribution of objects according to four parameters: the percentage optical polarization, the percentage radio core polarization, the 4000-A break contrast and the EW of emission lines. The question we are trying to address is whether or not the observations indicate the presence of extra continuum emission other than from stars, and, if they do, is this nonthermal (BL Lac) emission or the type normally associated with a Seyfert-type nucleus? The most direct way of testing for the presence of this extra continuum is through the measurement of the 4000-A break contrast, or through the detection of optical polarization. In the case of the break contrast the working assumption is that all the hosts of these radio-loud objects are early-type galaxies. For these, it is observationally well established that the 4000-A break contrast spans a small range in values. For example, Dressler & Schectman (1987) have studied more than 700 early-type © Royal Astronomical Society • Provided by the NASA Astrophysics Data System Bright flat radio spectrum sources 437 features seen in our spectra and, in the case where no observations were made, the redshift obtained from published sources is quoted in parentheses; (iii) the standard deviation in the redshift measurement; (iv) optical polarization percentages (in the case where < appears it means that only a 20" upper limit was established for the measurement; refer to the polarizations given in Table 2 ); (v) the estimate of the 4000-A break contrast defined as r-r r
Our goal is to investigate possible limits on the BL Lac phenomenon. With this in mind, we investigate the distribution of observed properties of the 200-mJy sample and look for any breaks that may occur. We discuss the distribution of objects according to four parameters: the percentage optical polarization, the percentage radio core polarization, the 4000-A break contrast and the EW of emission lines. The question we are trying to address is whether or not the observations indicate the presence of extra continuum emission other than from stars, and, if they do, is this nonthermal (BL Lac) emission or the type normally associated with a Seyfert-type nucleus? The most direct way of testing for the presence of this extra continuum is through the measurement of the 4000-A break contrast, or through the detection of optical polarization. In the case of the break contrast the working assumption is that all the hosts of these radio-loud objects are early-type galaxies. For these, it is observationally well established that the 4000-A break contrast spans a small range in values. For example, Dressler & Schectman (1987) have studied more than 700 early-type galaxies, and they find a mean break contrast of 0.49. From examination of their data we find that less than 5 per cent of these galaxies have break contrast ~ 0.4. It is therefore a reasonable presumption that a galaxy with a measured break contrast less than 0.4 has some extra source of continuum. (In principle, there is no reason why those objects with break contrast > 0.4 should not hold extra sources of continuum. However, these will not be detected via the measure of contrast, or any other quantity that is contrastdependent.) High percentage polarization (~2 per cent) is also a clear diagnostic of emission other than that from stars. This level of polarization can be because of either non-thermal BL Lac continuum, or (scattered) emission from a Seyferttype nucleus. We distinguish those objects with a Seyferttype continuum from those with a BL Lac continuum by using the EW of emission lines, since, empirically, the former is always associated with the presence of strong emission lines.
The last parameter we will discuss is the radio core polarization. suggest that the percentages of radio core polarizations for radio galaxies, quasars and BL Lacs are systematically different, with. values increasing from radio galaxies, through quasars, to BL Lac objects. This may be a useful parameter to help the distinction between the BL Lacs and the other types of objects in the 200-mJy sample (especially among those objects with contrast > 0.4), and it will be discussed in Section 5.4. In the following sections we examine how the analysis of these four parameters can be used to help establish a BL Lac sample. Fig. 3 shows the distributions of break contrast for 50 objects (a), and the percentage optical polarization for 49 objects (b). The contrast distribution is clearly bimodal with clusters of objects in the ranges 0-0.1 and 0.4-0.5. Since it is known from the work of that less than 5 per cent of early-type galaxies have break contrast ~ 0.4 (see the previous section), it seems natural to regard those objects in the sample that have values of break contrast below that value as having an extra component to the continuum emission. It is not, however, possible to tell if this extra continuum is from a BL Lac, or a Seyfert-type nucleus. To discriminate between the two possibilities it is necessary to use other diagnostics as will be discussed later in Section 5.3.
Break contrast and optical polarization
The polarization distribution (Fig. 3b) , on the other hand, does not show any bimodality. Instead, the majority of objects form a large peak at low values and a long tail of high-polarization objects. Interstellar polarization can be as high as 2 per cent (see Fig. 2 ). It is therefore, only possible to identify with confidence objects with Po ~ 2 per cent as being intrinsically polarized.
The two parameters, break contrast and percentage of optical polarization, are expected to be correlated in a twocomponent model for the continuum. In fact, if a continuum component of intrinsic percentage polarization Pint is diluted by different amounts of unpolarized starlight, then the observed value Pobs is given by
. galaxies, and they find a mean break contrast of 0.49. From examination of their data we find that less than 5 per cent of these galaxies have break contrast ~ 0.4. It is therefore a reasonable presumption that a galaxy with a measured break contrast less than 0.4 has some extra source of continuum. (In principle, there is no reason why those objects with break contrast > 0.4 should not hold extra sources of continuum. However, these will not be detected via the measure of contrast, or any other quantity that is contrastdependent.) High percentage polarization (~2 per cent) is also a clear diagnostic of emission other than that from stars. This level of polarization can be because of either non-thermal BL Lac continuum, or (scattered) emission from a Seyferttype nucleus. We distinguish those objects with a Seyferttype continuum from those with a BL Lac continuum by using the EW of emission lines, since, empirically, the former is always associated with the presence of strong emission lines.
The two parameters, break contrast and percentage of optical polarization, are expected to be correlated in a twocomponent model for the continuum. In fact, if a continuum component of intrinsic percentage polarization Pint is diluted by different amounts of unpolarized starlight, then the observed value Pobs is given by Table 5 . Properties of the 200-mJy sample: (i) the name of the object (B1950); (ii) the average redshift (the redshift from the reference is shown in parentheses when one was not measured); (iii) the standard deviation in the redshift measurement; (iv) optical polarization percentages (in the case where < appears it means that only a 20" upper limit was established for the measurement; refer to the polarization Table  2 for details); (v) the estimate of the 4ooo-A break contrast; (vi) the estimate of the EW for the strongest emission line in the spectrum (observer's frame); (vii) the percentage of peak radio polarization at 8.4 GHz; (viii) the 'eye' magnitude estimates on the red POSS plate (we intend to get magnitude measurements for this sample); (ix) whether the object is a known BL Lac (BL), or a source with a Seyfert-type spectrum (BLRG for broad lines and NLRG for narrow lines); and finally (x) notes on individual sources. The? symbols correspond to the cases where no information is available.
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Name (81950) Notes on individual sources.
(1) 0125 + 487. This source is interesting because its spectrum shows HIX emission which may be broad, probably blended with [N II], and also a weak enough 4000-A break contrast of 0.22 to qualify the object as a BL Lac. The object shows polarized flux above 2 per cent, only part of which is likely to be intrinsic, since one of the nearby reference stars shows polarization above the 1 per cent level.
(2) 0149 + 710 (*). This source is not part of the 200-mly sample because it has Ibl < 12°. However the 3.3 per cent optical polarization and break contrast of 0.33 suggest that this source is a BL Lac candidate.
(3) 0210 + 515 (*). This is another source that does not belong to the 200-mly sample because Ibl < 12°.
However, there are no strong emission lines in its spectrum and its observed break contrast is 0.15. Furthermore, the object showed polarization above the 2 per cent level, and above that of the reference star. This source satisfies all the criteria to be classified as a new BL Lac.
(4) 0316 + 41 (3C 84, NGC 1275). This source is part of a complex system and it has been classified both as a Seyfert and as a BL Lac [see and (6) 1646 + 499. This peculiar source is similar to 0125 + 487, with variable optical polarization on consecutive nights. Furthermore, its spectrum showed broad HIX emission and a low 4000-A break contrast.
(7) 1959 + 650. This source has been independently identified as an X-ray-selected BL Lac from the Einstein IPC Slew survey . Its spectrum was observed to be featureless and its polarization larger than 2 per cent (well above that of the reference star).
(8) 2214 + 201. The object was identified with a red stellar object of magnitude 17 on the POSS plate.
observations of this source were not possible in the course of this project but previous radio measurements indicate that the spectrum of the object is marginally steeper than 0.5 (White & Becker 1992; Becker, White & Edwards 1991).
(9) 2319 + 317. This object was identified with a red stellar object of magnitude 16.8 on the POSS plate.
However, the source proved to be highly variable since the spectrum obtained corresponds to a magnitude much fainter than this (around 20 mag). Furthermore, no lines could be identified from this spectrum because of the low SIN ratio.
where C is the break contrast. Hence, if this simple picture is correct, we expect to find the high-contrast objects with lower percentage optical polarization and vice versa. In fact, when we plot contrast against percentage polarization for the 46 objects that have the relevant data in Fig. 4 , it becomes clear that the majority of objects with polarizations above 2 per cent have small values of break contrast and vice versa. We note that the polarization observations were not simultaneous with the spectroscopic observations (a typical gap of 1 yr). Thus, variability can mean that a prominent continuum component at one epoch can fade from view at another. Nevertheless we plot in Fig. 4 the two trajectories of points expected from equation (2) for Pint of 2 per cent (dashed line) and 13 per cent (solid line). The data are entirely consistent with this range of intrinsic polarizations. We point out that if there are, as the data indicate, objects with an extra continuum component with intrinsic polarizations of ~ 2 per cent, then measuring the break contrast may be a more sensitive way of identifying such components than measuring their percentage polarization. The reason for this is that, in an object for which the extra continuum is polarized at roughly 2 per cent, any starlight dilution will soon reduce this below the detection limit set by interstellar polarization. Therefore, it is possible that BL Lac objects with percentage optical polarizations below 2 per cent might be identified because of their low break contrast.
Another interesting point about this plot is that the seven objects that lie to the left of the Pint = 2 per cent line (dashed line), and have contrast below ~ 0.3, are all objects with strong emission lines typical of Seyfert-type spectra (represented in the plot by names in brackets). Even though some Seyfert galaxies are known that have high linear polarizations , it is clear that in the case of these radio-loud objects their polarizations are generally below 2 per cent. Furthermore, these polarizations are systematically lower than those of the other low break' contrast sources.
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observations of this source were not possible in the course of this project but previous radio measurements indicate that the spectrum of the object is marginally steeper than 0.5 .
Another interesting point about this plot is that the seven objects that lie to the left of the Pint = 2 per cent line (dashed line), and have contrast below ~ 0.3, are all objects with strong emission lines typical of Seyfert-type spectra (represented in the plot by names in brackets). Even though some Seyfert galaxies are known that have high linear polarizations , it is clear that in the case of these radio-loud objects their polarizations are generally below 2 per cent. Furthermore, these polarizations are systematically lower than those of the other low break' contrast sources. 
The distribution of emission-line EWs
We have argued that the emission-line EW can be used as a guide to the origin of the extra continuum inferred from break contrast or polarization measurements. In particular, strong emission lines are an indication of the presence of a Seyfert-type nucleus with its characteristic blue continuum emission, whereas the absence of strong lines is an indication that the galaxy contains a BL Lac nucleus. In Fig. 5 we show the distribution of EW for the strongest emission line for all the objects in the sample except those three sources for which we do not have spectroscopic information. It is clear from this distribution that most objects in the 200-mJy sample do not have strong lines. All objects, except the 10 sources with Seyfert-type spectra, have emission features with EW ::;; 60 A.
It is important to note that this distribution corresponds to the EW of the strongest emission feature in the spectrum, © Royal Astronomical Society • Provided by the NASA Astrophysics Data System Bright flat radio spectrum sources 441 
We have argued that the emission-line EW can be used as a guide to the origin of the extra continuum inferred from break contrast or polarization measurements. In particular, strong emission lines are an indication of the presence of a Seyfert-type nucleus with its characteristic blue continuum emission, whereas the absence of strong lines is an indication that the galaxy contains a BL Lac nucleus. In Fig. 5 we © 1996 RAS, MNRAS 281, 425-448 show the distribution of EW for the strongest emission line for all the objects in the sample except those three sources for which we do not have spectroscopic information. It is clear from this distribution that most objects in the 200-mJy sample do not have strong lines. All objects, except the 10 sources with Seyfert-type spectra, have emission features with EW ::;; 60 A.
It is important to note that this distribution corresponds to the EW of the strongest emission feature in the spectrum,
.'645~;~:+350
10 12 hence not always the same emission line. In principle this could give rise to biases in the analysis since different emission lines are related to different physical processes in the source. However, this is not thought to introduce a major bias for two reasons. First, the vast majoritj of objects showed Hoc + [N II] as their strongest line. Seco'ldly, to bias the separation between BL Lacs from other types of objects, it would be necessary that the objects being classified as BL Lacs were those for which the strong emission line (for example Hoc) was systematically outside the observational window, and also those for which the percentage optical polarization was systematically low. This is not the case for the objects that are classified as BL Lacs and BL Lac candidates in the present sample.
5.3 The contrast-EW distribution and the classification of BL Lac objects Fig. 6 shows the break contrast-EW distribution for the 40 objects with available data and EW ~ 60 A. This distribution leaves out 10 objects with Seyfert-type spectra and emission lines with EW > 60 A, three objects without spectra and two without published data on the 4000-A break contrast. First we compare this contrast-EW plot with the equivalent one published for the EMSS (see fig. 4 of . The major points to be noted are the following.
(i) Both distributions show a group of objects with break contrast ~ 0.4 and with emission-line EWs extending up to values of 50 or 60 A. In the case of the 200-mJy sample these objects are identified with galaxies (fuzz is evident from the POSS) and in the EMSS case the objects have been identified with either clusters of galaxies, or normal ellipticals (these having EW typically below 5 A).
(ii) Both distributions have a significant number of objects at low contrast and small EW, although in the EMSS sample these objects seem to gather preferentially within the box limited by EW ~ 5 A and contrast ~ 0.25, whereas in the 200-mJy sample the objects show a wider spread in both EW and break contrast values.
(iii) In both samples there are three objects that have
(ii) Both distributions have a significant number of objects at low contrast and small EW, although in the EMSS sample these objects seem to gather preferentially within the box limited by EW ~ 5 A and contrast ~ 0.25, whereas in the 200-mJy sample the objects show a wider spread in both EW and break contrast values. In summary, apart from the finding of a few AGN with weak emission lines and very small contrast in the EMSS, the contrast-EW distributions for objects with EW::;; 60 A in the 200-mJy radio sample and the EMSS X-ray sample show the same type of objects. What we want to do next is to use the information on the contrast-EW plot to separate BL Lacs from other types of sources.
It is common practice to classify as BL Lacs those objects that have break contrast ::;; 0.25 and EW ::;; 5 A (e.g. ). We will examine whether these selection criteria can be improved upon. The first relevant fact is that, based on the results of , the objects with contrast ::;; 0.4 (and not just contrast ::;; 0.25) are likely to have an extra source of continuum (see Section 5).1 The second is that contrast and emission-line EW will be correlated if the line luminosity is not dependent on the observed continuum strength, as one might expect in BL Lac objects where the non-thermal continuum is thought to be highly beamed and probably contributing lWe, however, acknowledge that a change in the limiting contrast from 0.25 to 0.4 does not affect the BL Lac selection in the EMSS according to fig. 4 of .
little to the overall total of available ionizing photons. 2 Thus, changing the viewing angle and/or the luminosity of the BL Lac relative to that of the host galaxy will move an object on a slanting trajectory in the contrast-EW plane. We therefore think it preferable to discriminate between BL Lac objects and other AGN in terms of the emissionline luminosity relative to the galaxy starlight rather than relative to the total continuum emission as one does if one uses EW. We still, however, have to decide what a sensible dividing line luminosity might be.
As a starting point, we take the well-known BL Lac object 3C 371 (1807 + 698) and determine the EW of its strongest line relative to the starlight. We find that it must be ~ 60 A.
In Fig. 6 we plot as a solid line the variation of EW with contrast for a galaxy (C ~ 0.5) with an emission line of EW =60 A. We suggest that objects similar to 3C 371 should still be classified as BL Lacs if viewed at an angle such that the continuum is less prominent relative to the starlight. Also, why should objects with intrinsic synchrotron luminosities a few times less than that of 3C 371 not be called BL Lacs? Hence, if we are looking for a region in the contrast-EW plane in which all objects should be classified as BL Lacs, instead of considering the rectangular region used by , we should take a triangular area limited by the lines of break contrast = 0.4 and a sloping line such as the one shown in Fig. 6 . Of course this 2We do not speculate upon where the majority of ionizing photons might originate from but point out that the changes in the emission-line strengths in BL Lac and in 0521 -365 In summary, apart from the finding of a few AGN with weak emission lines and very small contrast in the EMSS, the contrast-EW distributions for objects with EW::;; 60 A in the 200-mJy radio sample and the EMSS X-ray sample show the same type of objects. What we want to do next is to use the information on the contrast-EW plot to separate BL Lacs from other types of sources.
© 1996 RAS, MNRAS 281, little to the overall total of available ionizing photons. 2 Thus, changing the viewing angle and/or the luminosity of the BL Lac relative to that of the host galaxy will move an object on a slanting trajectory in the contrast-EW plane. We therefore think it preferable to discriminate between BL Lac objects and other AGN in terms of the emissionline luminosity relative to the galaxy starlight rather than relative to the total continuum emission as one does if one uses EW. We still, however, have to decide what a sensible dividing line luminosity might be.
In Fig. 6 we plot as a solid line the variation of EW with contrast for a galaxy (C ~ 0.5) with an emission line of EW =60 A. We suggest that objects similar to 3C 371 should still be classified as BL Lacs if viewed at an angle such that the continuum is less prominent relative to the starlight. Also, why should objects with intrinsic synchrotron luminosities a few times less than that of 3C 371 not be called BL Lacs? Hence, if we are looking for a region in the contrast-EW plane in which all objects should be classified as BL Lacs, instead of considering the rectangular region used by , we should take a triangular area limited by the lines of break contrast = 0.4 and a sloping line such as the one shown in Fig. 6 . Of course this 2We do not speculate upon where the majority of ionizing photons might originate from but point out that the changes in the emission-line strengths in BL Lac and in 0521 -365 which seem to be uncorrelated with continuum changes suggest that such a source of photons does exist in BL Lacs.
dividing line is still to some extent arbitrary, but we adopt it because 3C 371 is widely accepted as a genuine BL Lac object and hence all objects found to the left of the line could be argued to be more BL Lac-like than 3C 371. We therefore propose that all the objects in report an EW of 4.7 A for [N II] as the strongest emission in the spectrum they observed. This difference could be because of variability. The break contrast measured in the spectrum we obtained is 0.39, and its polarization measurements are well below the 2 per cent level. The properties of this source are so borderline that, even though this object
.0055+300 0116 '19
could be a weak BL Lac diluted by the starlight of the host galaxy, it could just as well be a flat radio spectrum galaxy with a naturally low break contrast.
0651 + 428 The spectrum of this source showed HIX + [N II] emission with an estimated EW of 8 A, a value not far from the 'traditional' 5-A limit used for BL Lac classification, plus a break contrast of ~ 0.17 indicative of an extra source of continuum. Moreover, the source is polarized at ~ 2 per cent which is well above the polarization measured for the reference stars (see Table 2 ). Hence, this source is a good BL Lac candidate.
0806 + 350 This source is a new BL Lac. Its spectrum showed only absorption features and the 400-A break contrast is 0.18 which is indicative of an extra source of continuum. Furthermore, the optical polarization was measured above the 2 per cent level, and well above the level of polarization for the reference stars. dividing line is still to some extent arbitrary, but we adopt it because 3C 371 is widely accepted as a genuine BL Lac object and hence all objects found to the left of the line could be argued to be more BL Lac-like than 3C 371. We therefore propose that all the objects in Fig. 6 could be a weak BL Lac diluted by the starlight of the host galaxy, it could just as well be a flat radio spectrum galaxy with a naturally low break contrast.
0806 + 350 This source is a new BL Lac. Its spectrum showed only absorption features and the 400-A break contrast is 0.18 which is indicative of an extra source of continuum. Furthermore, the optical polarization was measured above the 2 per cent level, and well above the level of polarization for the reference stars. and is estimated to be ~ 7 A, a value very close to the 5-A limit. The source also has a small estimated break contrast and was found to be polarized at the 2. for the classification of the EMSS BL Lacs. However, as we mentioned in the beginning of this section, contrast and EW are correlated, and, the higher the contrast, the larger the measured EW. Hence, this object could be a diluted BL Lac. Also, the fact that its measured optical polarization is below 2 per cent could arise from starlight dilution by the host galaxy.
1551 + 239 Among the BL Lac candidates, this object is probably the most marginal one, not only because the EW of its strongest emission line and break contrast exceed the limiting values used by , but also because of its lack of optical polarization. Nevertheless, because variability may play a role in decreasing the polarization, and because of the fact that the placement of the object in the contrast-EW plot is not very far from the other BL Lacs and BL Lac candidates, the source is maintained as a BL Lac candidate.
1645 + 292 This source is classified as a new BL Lac. As in 0806 + 350, the spectrum showed only absorption features and a low value for the break contrast. The optical polarization is close to the 2 per cent level and significantly above that of the reference stars. The source also has radio core polarization above 2 per cent.
1703 + 223 No emission features were identified for this source and any possible identification should have EW < 5 A. The fact that its break contrast was found to be above the limiting value used by is not regarded as a strong reason against a BL Lac classification. Although the optical polarization for this source is below the 2 per cent level, this object is classified as a BL Lac candidate.
Apart from the objects already discussed, we observed two extra sources, 0149 + 710 and 0210 + 515, that do not belong to the sample because their galactic latitude is below the required limit of Ib I < 12, and therefore were not plotted on any of the plots. However, their estimated values of © 1996 RAS, MNRAS 281, 425-448 Bright flat radio spectrum sources 445 break contrast, EW, and percentage of optical polarization suggest that these objects are, respectively, a BL Lac candidate and a new BL Lac.
Finally, we comment on two of the three objects that lie to the right of the solid line in Fig. 6 : 0125 + 487 and 1646 + 499. (In fact, there are 10 more objects that also lie to the right of this line but which are not represented on the plot; they are the objects with Seyfert-type spectra the emission lines of which have EW» 60 A.) These three sources have enough extra continuum to produce a low break contrast as in a BL Lac or a Seyfert-type object, but their emission lines show EWs either too strong to be included in the first category, or rather weak to be included in the second. Of these three sources, the most intriguing one is 1646 + 499 because of its broad emission line and because the source showed polarization variability on consecutive days. This object appears to be a hybrid source which shows properties characteristic of BL Lacs, such as the variability of optical polarization, and of flat-spectrum radio quasars (FSRQs), such as the broad emission lines. What makes this source stand out from other FSRQs is that its 5-GHz luminosity of 1.6 x 10 24 W Hz-I puts it below the 10 25 W Hz-I limit at which quasars are usually considered radio-loud ; what makes it stand out from most BL Lacs is its broad lines. Another peculiar object is 0125 + 487 which lies in the same region of the plot as the 1646 + 499 source. The two may be intrinsically similar objects. Given the recent discovery of a broadline region (BLR) in BL Lac , together with the BLR in 1646 + 499, this may indicate that BLRs are present in many BL Lac objects, although they are certainly difficult to see in most circumstances.
The percentage radio polarization
We now discuss those galaxies with break contrast > 0.4.
The vast majority of them have EW::;; 20 A and so we consider the hypothesis that these sources may be little different from those objects that have break contrast below 0.4, except that their non-thermal continuum is weaker. In other words, we investigate the idea that they may host weak BL Lac-type nuclei. Can we test this idea? We follow up the suggestion by that the percentages of radio core polarization for radio galaxies and BL Lacs are systematically different: the former they claim to be essentially unpolarized, and the latter to have polarization ~ 2 per cent. Their conclusion is based on very long baseline interferometry (VLBI) polarization measurements of a small sample. However, the 200-mJy sample is much larger and we can use available VLA radio polarization data to investigate the trend found by . If the radio core polarization is different in radio galaxies and the other objects, then the 200-mJy data should reflect this trend. For the purpose of comparison, the contrast data corresponding to the objects in the contrast-EW plot of Fig. 6 are plotted against the percentage of radio core polarization at 8.4 GHz A. Patnaik, private communication) in Fig. 7 (once again, the arrows represent those objects that only have 20" upper limits for the percentage polarization). Apart from the source 2320 + 203, all of the other galaxies that have contrast ;;:: 0.4 show low levels of radio core polarization at © Royal Astronomical Society • Provided by the NASA Astrophysics Data System and is estimated to be ~ 7 A, a value very close to the 5-A limit. The source also has a small estimated break contrast and was found to be polarized at the 2. for the classification of the EMSS BL Lacs. However, as we mentioned in the beginning of this section, contrast and EW are correlated, and, the higher the contrast, the larger the measured EW. Hence, this object could be a diluted BL Lac. Also, the fact that its measured optical polarization is below 2 per cent could arise from starlight dilution by the host galaxy.
Apart from the objects already discussed, we observed two extra sources, 0149 + 710 and 0210 + 515, that do not belong to the sample because their galactic latitude is below the required limit of Ib I < 12, and therefore were not plotted on any of the plots. However, their estimated values of © 1996 RAS, MNRAS 281, Bright flat radio spectrum sources 445 break contrast, EW, and percentage of optical polarization suggest that these objects are, respectively, a BL Lac candidate and a new BL Lac.
Finally, we comment on two of the three objects that lie to the right of the solid line in Fig. 6 : 0125 + 487 and 1646 + 499. (In fact, there are 10 more objects that also lie to the right of this line but which are not represented on the plot; they are the objects with Seyfert-type spectra the emission lines of which have EW» 60 A.) These three sources have enough extra continuum to produce a low break contrast as in a BL Lac or a Seyfert-type object, but their emission lines show EWs either too strong to be included in the first category, or rather weak to be included in the second. Of these three sources, the most intriguing one is 1646 + 499 because of its broad emission line and because the source showed polarization variability on consecutive days. This object appears to be a hybrid source which shows properties characteristic of BL Lacs, such as the variability of optical polarization, and of flat-spectrum radio quasars (FSRQs), such as the broad emission lines. What makes this source stand out from other FSRQs is that its 5-GHz luminosity of 1.6 x 10 24 W Hz-I puts it below the 10 25 W Hz-I limit at which quasars are usually considered radio-loud BLRs are present in many BL Lac objects, although they are certainly difficult to see in most circumstances.
The vast majority of them have EW::;; 20 A and so we consider the hypothesis that these sources may be little different from those objects that have break contrast below 0.4, except that their non-thermal continuum is weaker. In other words, we investigate the idea that they may host weak BL Lac-type nuclei. Can we test this idea? We follow up the suggestion by that the percentages of radio core polarization for radio galaxies and BL Lacs are systematically different: the former they claim to be essentially unpolarized, and the latter to have polarization ~ 2 per cent. Their conclusion is based on very long baseline interferometry (VLBI) polarization measurements of a small sample. However, the 200-mJy sample is much larger and we can use available VLA radio polarization data to investigate the trend found by . If the radio core polarization is different in radio galaxies and the other objects, then the 200-mJy data should reflect this trend. For the purpose of comparison, the contrast data corresponding to the objects in the contrast-EW plot of Fig. 6 are plotted against the percentage of radio core polarization at 8.4 GHz A. Patnaik, private communication) in Fig. 7 (once again, the arrows represent those objects that only have 20" upper limits for the percentage polarization). Apart from the source 2320 + 203, all of the other galaxies that have contrast ;;:: 0.4 show low levels of radio core polarization at
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Figure 7. The distribution of contrast versus percentage of radio polarization at 8.4 GHz for the same objects as in the previous plot, i.e., those for which the strongest emission line had EW :<:;; 60 A. Arrows correspond to upper limit values.
8.4 GHz whereas many, but not all, BL Lacs have higher radio polarizations. Thus, the analysis of the 200-mJy sample supports the result suggested by , i.e., that radio galaxies with no evidence for optical continuum emission, other than from stars, have statistically different radio polarization properties from the known BL Lac objects, i.e., those that show evidence of another continuum emission component. This suggests that our hypothesis above is not correct and maybe not all the flat-spectrum objects identified with galaxies have BL Lac nuclei. However, it should be noted that the fact that a given source shows low levels of radio polarization does not necessarily exclude the possibility of it being a BL Lac since there are known BL Lacs with low radio core polarization (e.g. 1652 + 398).
Summary of the 200-mJy sample
The 200-mJy sample of flat radio spectrum sources contains 55 objects. We have obtained spectra for 46 objects, 24 of which did not possess previous spectral information. Redshifts are now known for 46 of the objects. In addition to these 46 sources there are seven with featureless spectra, two sources that were not observed spectroscopically (2214 + 201 and 2337 + 268), and another source (2319 + 317) for which a spectrum was obtained but in which no features were seen because of the poor SIN ratio.
Since spectroscopic observations were taken for 46 out of the 55 objects it has been possible to carry out a selfconsistent analysis of the spectra. As far as BL Lac objects are concerned, the 200-mJy sample contains 13 previously known objects, two new BL Lacs, and six BL Lac candidates. The fraction of BL Lac objects is over 30 per cent in the 200-mJy sample which is similar to the values found for other radio-selected samples under the same circumstances. An extra new BL Lac (0210 + 515) and BL Lac candidate (0149 + 710) are reported here, although they are not part of the sample because their Ib I < 2.
The 'complete'sample
The redshift distribution for the entire sample is shown in Fig. 8 . The number of objects suffers a sharp cut-off at redshifts greater than 0.1 since the selection criteria specifically biased the sample towards low z. In fact, inspection of the Hubble relation for the data of the 3CR catalogue shows that a limiting
Summary of the 200-mJy sample
The 'complete'sample
The redshift distribution for the entire sample is shown in Fig. 8 . The number of objects suffers a sharp cut-off at redshifts greater than 0.1 since the selection criteria specifically biased the sample towards low z. In fact, inspection of the Hubble relation for the data of the 3CR catalogue shows that a limiting magnitude of V=17 corresponds to a redshift cut-off slightly above 0.1. The value of <VIVm",,) for the objects with z::5: 0.1 is 0.50, thus indicating a uniform spatial distribution, and consistent with the sample being complete out to this redshift. The calculation of the local radio luminosity function for the flat radio spectrum sources, with a flux density limit of 200 mJy, is the topic of a forthcoming paper. The 'complete' 200-mJy sample is defined as the subset of 40 objects that have z ::5: 0.1, or which have featureless spectra. Of these seven BL Lacs with featureless spectra (hence no redshifts) only a small fraction are likely to turn out to havez::5: 0.1. The 33 objects with redshift measurements can be grouped into five categories: (i) four previously known BL Lacs, one new BL Lac and three BL Lac candidates;
(ii) seven out of the 10 objects with Seyfert-type spectra;
(iii) 14 of the 17 galaxies with high contrast and EW::5:50A; (iv) the peculiar objects 0125 + 487 and 1646 + 499; (v) two objects with incomplete spectral information.
SUMMARY AND CONCLUSIONS
We have selected a radio and optical flux density limited radio sample of flat radio spectrum sources with three major aims in mind: to find new BL Lac objects with lower radio luminosity than the RBLs previously known; to investigate the observational boundaries between BL Lacs and other flat radio spectrum sources; and finally to create a sample of nearby objects, the host galaxies of which would be easy to study. Four parameters were used to analyse this sample: optical and radio polarization; the 4000-A break contrast; and the EW of the strongest emission line. The availability © 1996 RAS, MNRAS 281, 425-448 of these four parameters allowed the identification of the following trends. The majority of the objects in the 200-mJy sample showed spectra with weak emission lines, although 10 sources showed Seyfert-type spectra. The 4000-A break contrast distribution for the sample is bimodal with a group of objects preferentially showing values between 0 and 0.1 and another between 0.4 and 0.5. The distribution of optical polarization peaks at low values but it shows a long tail extending to higher values. Finally, the radio core polarization is systematically different for those sources with contrast below, and above, 0.4.
The information acquired on the four parameters mentioned above suggests that we separate the sources of the 200-mJy sample into two broad categories: those objects with break contrast < 0.4 and those with break contrast > 0.4. With the underlying assumption that the hosts of these objects are early-type galaxies, the results of the work by show that those objects with break contrast values < 0.4 have a very good chance of having an extra source of continuum. Hence, for these objects, the break contrast can be used as an indicator of the presence of emission in addition to the starlight of the galaxy. Among these objects we identify two new BL Lacs and six BL Lac candidates (plus a new BL Lac and BL Lac candidate which are not part of the sample owing to low Ib I), a source with 'hybrid-type' properties between a BL Lac and a FSRQ, and another which may also show such characteristics, and finally sources with Seyfert-type spectra.
For the sources with contrast > 0.4 it is not possible to use the break contrast as an indicator of the presence of an extra source of continuum. These are all identified with galaxies on the POSS plates, and we find that the vast majority of them have emission lines with EW ::5: 20 A. The fact that the distribution of these objects according to contrast, EW and optical polarization seemed like a continua-© Royal Astronomical Society • Provided by the NASA Astrophysics Data System magnitude of V=17 corresponds to a redshift cut-off slightly above 0.1. The value of <VIVm",,) for the objects with z::5: 0.1 is 0.50, thus indicating a uniform spatial distribution, and consistent with the sample being complete out to this redshift. The calculation of the local radio luminosity function for the flat radio spectrum sources, with a flux density limit of 200 mJy, is the topic of a forthcoming paper. The 'complete' 200-mJy sample is defined as the subset of 40 objects that have z ::5: 0.1, or which have featureless spectra. Of these seven BL Lacs with featureless spectra (hence no redshifts) only a small fraction are likely to turn out to havez::5: 0.1. The 33 objects with redshift measurements can be grouped into five categories: (i) four previously known BL Lacs, one new BL Lac and three BL Lac candidates;
For the sources with contrast > 0.4 it is not possible to use the break contrast as an indicator of the presence of an extra source of continuum. These are all identified with galaxies on the POSS plates, and we find that the vast majority of them have emission lines with EW ::5: 20 A. The fact that the distribution of these objects according to contrast, EW and optical polarization seemed like a continua-tion of the distribution obsetved for the other sources with weak emission lines but lower break contrast (the BL Lacs and BL Lac candidates) led us to hypothesize that these galaxies also hold BL Lac nuclei, only weaker. However, we find that the high-contrast galaxies have systematically lower radio core polarization than the BL Lacs and BL Lac candidates, thus suggesting some intrinsic difference. Although there are known BL Lacs that have low radio polarization, it is nevertheless interesting that such a systematic difference is obsetved. It suggests that not all the high-contrast flat radio spectrum galaxies hold BL Lac nuclei, something which is contrary to our initial hypothesis.
Finally, the conclusions of this paper are as follows.
(i) Combining obsetvations of break contrast, percentage optical polarization and EW of emission lines can make a significant improvement in the process of identifying BL Lacs. We identify seven new BL Lac candidates in addition to three definite BL Lacs.
(ii) The lack of sharp separation between the objects with emission lines with EW:::; 30 A and break contrast below ~ 0.4 suggests that BL Lac objects can be identified within a wider range of values than those that have been used traditionally to classify this class of AGN.
(iii) The objects with Seyfert-type spectra showed preferentially weaker optical polarization values than the rest of the objects in the 200-mJy sample with break contrast <0.4.
(iv) The existence of one, maybe two, sources that exhibit properties of both BL Lacs and FSRQs suggests that all BL Lac objects and FR1 radio galaxies may have BLRs. These BLRs must, though, be visible only under special conditions such as over a small range of viewing angles.
(v) We define a 200-mJy 'complete' sample which contains 33 objects with z :::; 0.1, plus seven featureless BL Lac objects without redshifts.
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